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In this contribution we provide a discussion on two endorsed TEI issues 
· TRS BW for R16
· Half-duplex UE operation in R16
TRS BW for R16
On a carrier smaller than 52 PRB, TRS need to span across whole BWP. In addition, R15 and also R16 UEs are mandated to support only BWP sizes corresponding to nominal channel BW, e.g. 5MHz or 10MHz. An operator may not deploy R16 NR with reduced BW between 5MHz and 10MHz due to necessesity to transmit TRS within whole 10MHz BWP, i.e. 52PRB.   
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Figure 1 Illustration of intended operation

To solve this issue, the following options were discussed in RAN1#99 
· Alt1:  Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB
· Alt1b: Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB and UE is not expected to receive on RBs of a BWP not containing TRS resources 
· Alt2:  Introduce R16 capability 14-x, which indicates the support of 34 PRB BWP size 
· Alt3: Send LS to RAN5 and CC RAN4 and ask RAN5 to add a demodulation test case for 34 PRB BWP size at least for Rel-16 UEs. 
· No further RF requirement is added compared with Rel-15
No discussion was allowed in RAN1#100e to resolve this critical deployment case. 

Unless BWPs with non-nominal size (i.e. other than nominal channel BW) become mandatory for all R16 UEs, we think that Alt1 is the cleanest and simplest option to solve the above issue with the following TP 
	[bookmark: _Toc4508107]TP for 38.214
5.1.6.1.1	CSI-RS for tracking
<unchanged text omitted >
Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.

[bookmark: _Hlk25255285]-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping. 
-	if carrier  and the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of [32] and  resource blocks, or is equal to  resource blocks, otherwise,  the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks.
<unchanged text omitted >



What remains open is the exact reduced size of TRS. Size of 32 RBs should be able to accommodate the case above, however it would not be sufficient anymore for deployments with available BW smaller than 7MHz.  
Proposal 1: To resolve critical NR deployment issue, Adopt Alt1 and corresponding enclosed Draft CR1 (including TP) co-sourced by several companies.
On half-duplex UE operation in R16
In RAN1#100e TP for this feature has been approved. Firstly, it seemed that the following agreement (highlighted in yellow) on determination of reference cell has not been correctly implemented in the TP
Agreement: 
· Half-duplex CA UE determines reference cell per symbol as a cell with the lowest cell ID among multiple serving cells in a band or band combination having direction determined by RRC D/U or semi SFI D/U 
· Note: this overrides earlier agreement ”Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell. “
· Note: Agreed cases 12, 14, 17 and 18 are not needed anymore
· Note: Agreed cases 9 and 10 should apply to collisions between two cells irrespective of a cell being reference or other

The cell configured with flexible symbol by semi SFI F should not be considered as reference cell, based on the above agreement. Otherwise, it would be necessecary to re-introduce following cases

	No
	Ref cell
	Other cell
	UE behavior
	Note

	12
	Dynamic U
	Semi SFI D
	Allowed to drop D
	Dropping on other cell

	14
	Dynamic D
	Semi SFI U
	Allowed to drop U
	Dropping on other cell

	17
	Dynamic U
	RRC D
	Allowed to drop D
	Dropping on other cell

	18
	Dynamic D
	RRC U
	Allowed to drop U
	Dropping on other cell



Proposal 2: Adopt the following TP for half-duplex feature to align specification with agreement.
	[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318]11.1	Slot configuration
<unchanged text omitted >

If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior-r16 = ‘enable’, 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells,
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0, 
the UE determines per symbol a reference cell as a cell with the smallest cell index among the multiple serving cells and determines a symbol on the reference cell to be
-	downlink, uplink, or flexible as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	flexible if tdd-UL-DL-ConfigurationCommon is not provided
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
the UE determines a reference cell for a symbol, among serving cells where the symbol is configured as  
-	downlink, uplink as indicated by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated, or tdd-UL-DL-ConfigDedicated-IAB-MT 
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol, or
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol, 
as a cell with the smallest cell index.


If the above TP is accepted, then mixed numerology case (which remained open after RAN1#100e) can be handled by defining the reference cell as cell with lowest SCS among cells for which the symbols (configured as RRC D/U or semi SFI D/U) are overlapping.
[bookmark: _GoBack]Proposal 3: To support mixed numerology scenario for half-duplex feature, adopt the following TP (in magenta)
	11.1	Slot configuration
<unchanged text omitted >
If a UE
-	is configured with multiple serving cells and is provided half-duplex-behavior-r16 = ‘enable’, 
-	is not capable of simultaneous transmission and reception on any of the multiple serving cells,
-	indicates support of capability for half-duplex operation in CA with unpaired spectrum, and 
-	is not configured to monitor PDCCH for detection of DCI format 2-0, 
the UE determines per symbol a reference cell as a cell with the smallest cell index among the multiple serving cells and determines a symbol on the reference cell to be
-	downlink, uplink, or flexible as indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
-	flexible if tdd-UL-DL-ConfigurationCommon is not provided
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol 
the UE determines a reference cell for a symbol of the lowest sub-carrier spacing among multiple serving cells, where the symbol or at least one of overlapping symbols is configured as  
-	downlink, uplink as indicated by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated, or tdd-UL-DL-ConfigDedicated-IAB-MT 
-	uplink, if the symbol is flexible and the UE is configured to transmit SRS, PUCCH, PUSCH, or PRACH on the symbol, or
-	downlink, if the symbol is flexible and the UE is configured to receive PDCCH, PDSCH or CSI-RS on the symbol, 
as a cell with the smallest sub-carrier spacing first and the smallest cell index second. 


Conclusion 
In this contribution we had the following proposals:
Proposal 1: To resolve critical NR deployment issue, Adopt Alt1 and corresponding enclosed Draft CR1 (including TP) co-sourced by several companies.
Proposal 2: Adopt the following TP for half-duplex feature to align specification with agreement.
Proposal 3: To support mixed numerology scenario for half-duplex feature, adopt the following TP (in magenta)
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